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© Paint compositions. 



© A paint composition contains as filler a ceramic powder or fibre and/or basalt powder or fibre and optionally 
a substance to render the paint intumescent on heating and/or one or more frits. 
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Paint Compositions 



This invention concerns paint compositions. 

In view of present concern over the use of materials that burn easily and give off toxic fumes when 
burning, much work is going into finding materials and finishes that are resilient to heat and flames, that do 
not give off toxic fumes when burning and that exhibit low smoke characteristics. 

The object of this invention is to provide a paint composition that may result .n a lin.sh that exhibits one 
or more of the above-mentioned desired properties. 

According to this invention there is provided a paint composition that has a ceramic powder and^or fibre 
or basalt powder and/or fibre or a mixture thereof as filler and optionally a substrate to render the pa.nt 
intumescent on heating and/or one or more frits. 

Apart from the ceramic filler and the aforementioned optional ingredients the other ingredients of the 
paint can be the customary ingredients for the type of paint required. In other words the ceramic filler and 
the optional ingredients may be incorporated in any water or organic solvent based paints. acryUc P a.n£ 
two parts paints or indeed any other paint system, particularly that has low smoke and tox,c fume 
characteristics when flame is applied thereto. 
,s Preferred ceramic fillers are silica, such as sold under the trade name Aerofil. and of the Al 2 0 3 S.0 2 
tvoe. such as polycrystalline mullite. 

The filler may be of any suitable particle size for the type of paint. For example, for a gloss paint very 
fine particles are desirable so as not to impair the gloss finish, whereas large particles may be used tc . give 
a coarse texture suitable for exterior as well as interior paints. Filler particle sizes for say 6 to 40 u may be 
20 suitable to give finishes ranging from semi-gloss to coarse texture. 

in the manufacture of ceramic fibres, shapes may be produced that have a head and a ta The head 
called "shot" is usually discarded but can be ground to a smaller particle size for use as a filler ,n gloss 

^"when basalt is used, fibres are preferred and the preferred composition of the basalt fibres is as 
25 follows: 







% by weight 


30 


Silicon as SiOg 


42-48 




Aluminium as AlgO^ 


12-16 


35 


Iron as Fe 2°3 


11-14 




Magnesium as MgO 


8-13 




Calcium as CaO 


9.5-12 


40 




1*5-5 




Sodium as Na20 




Potassium as ^0 


0.25-3 


45 


Titanium as Ti0 2 


1.5-3.5 



The substance to render the paint composition intumescent may be alumina trihydrate. That has the 
advantage of releasing water if the paint is heated, such as in a fire situation, which can prevent or at least 

so limit the effects of fire and spread of flames. e «i..t;«n 
An alternative substance for rendering the paint of the invention intumescent ,s sooium silicate solution. 

possibly cured by means of an ester such as methylene glycol monoacetate or Methylene glycol diacetate. 
Frits may be included in the paint composition for further protection against lire, since on heating the 

frits will fuse to form a protective layer on a substrate that is heat and fire resistant. Preferably the fnts 



EP 0 297 186 A1 

comprise a range of silicas that fuse at different temperatures, for example over the range 600-1000 
degrees C, whereby successive fused protective layers may be formed as the temperature rises. 

For some paint compositions of the invention a suspension agent may be desirable. An example of 

^VmaySo'beadvantageous to include a thickening agent in the composition of the invention, such as 
opalized dratomite or diatamaceous earth, typically of the following formulation:- 

% by weight- 



ro 



15 



20 



25 



Titanium dioxide 


0.29 


Iron oxide (Fe 2 03) 


0.74 


Alumina 


3.15 


Silica 


83.90 


Phosphate (P 2 °5) 


0.02 


Potassium oxide 


0.18 


Lime 


0.03 


Magnesia 


0.05 



According to one preferred embodiment of the invention a paint composition compnses fnts _ ceramic 
30 powder, sodium silicate, a suspension agent, a thickening agent, a catalyst, colouring agen and U 
stabilizer. The catalyst may be composed of diacelate. triacetate and methylene glycol n vary.ng 

proportions according to the desired cure time. • 

The amount of ceramic powder in the preferred embodiment may be from 7 to 0/ o by weight, 
depending on the desired texture of the paint and the amount of catalyst may be from 5 to 10% by weight 
35 The cilyst and other additives have the advantage of controlling the prob.ems of synores,s or 

''^oZZ^tTe^^ the coating of phenolic based substrates. Phenolic 

systlsCvTbe^d^eloped to replace conventional polyester Q.R.P. laminates in areas where fire would 

to a hazard Exempts of such areas are tube trains and aircraft Hitherto no phenolic systems equivaent 
<o for me odyes^r G R.P. system gel coat has been produced. Phenolic mouldings tend to be brown and 

lm P ts to sett colour the mou.dings have been unsuccessful Furthermore, conventional paint systems do 

not have the required adhesion or wear characteristics suitable for use on phenolic substrate s 

A paint of the invention, may, however be suitable for use on phenolic sub ^^^£3 

on a two part system the parts to be mixed prior to use wherein the first part compnses a I ranched 
« po-yester and the" second part an isocyanate. The filler and optional ingredie nts w,N P-bably be in t e firs 

part along with other customary paint ingredients, such as pigment, solvent and flow control agent, as well 

as an accelerator for curing reaction between the polyester and the isocyanate. 

The amount of so.venl in the paint will be chosen according to the method of apphcation of the paint. 

The preferred method of application is by spraying for which a viscosity of 35-40 «~£P*££ 
so Alternatively, the paint could be applied as a transfer coat in a . moulding P^J^** £ 

by any suitable means but the preferred method is by heating say at 80-90 degrees C for about 

""'"This two part paint can bond we., onto phenolic substrates as well as onto many other conventional 
substrates such as' steel, aluminium, giass reinforced plastics, wood, hardboard and even thermoplastics 

" ^""rinvention can provide a finish that is non-slip, hard wearing and resistant to ,v. 
degradation. Furthermore, they may be provided in any desired colour. 

The paint of the invention is believed to exhibit low burn and low-smoke characteristics for the following 
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reasons. When flames and/or intense heat are applied to the paint of the invention, the customary 
ingredients will tend to burn or degrade first leaving the filler to fuse and form a protective layer aga.nst 
burning of the substrate. Ceramics and basalt generally have good flame resistance and the fused layer 
protects the substrate from direct attack. That would prevent the spread of flame as well as burning of toxtc 
5 substance released by the substrate and that could provide greater time for escape from a fire situation. 
Indeed, the extent of protection afforded by the fused coating may only be limited by the 
decomposition/ignition/melting temperature of the substrate. Furthermore, the fused layer left beh.nd can 
protect against weathering e.g. against corrosion of the substrate. 

The effects of aluminia trihydrate or sodium silicate and particularly of the frits will also contribute to fire 

io retardancy, when present. 

Instead of its fire retardant properties etc. the paints of the invention may be used deliberately to form a 
protective layer, especially against corrosion of metal substrates. For that, a paint composition thfMlashes 
off in a substantially even manner is desirable, such as acrylic based paint. Thus the paint is applied to the 
substrate to be protected and burnt off to leave a fused coating. This may be particularly useful for metal 
is parts that have to operate at high temperatures and for which corrosion protection is desirable. 
This invention will now be further described by means of the following Examples. 
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EXAMPLE 1 

A paint was made in two parts from the following ingredients: 



25 Part A 

Branched polyester (65% solids) 
Titanium dioxide 
Ethylglycol acetate 
30 Aromatic hydrocarbon 

10% Solution of Accelerator 
Flow control agent 

Ceramic powder (polycrystalline muliite - mainly AI 2 0 3 ,Si0 2 )up to 60% by volume of Part A 



Part B 



40 Aliphatic isocyanate (75% solids). 

The two parts of the paint were kept apart until needed. Then 5 parts of A was mixed with 4 parts by 
weight of B and the mixture thinned with 4 parts of solvent to a viscosity of 35 to 40 sees. The thinned 
mixture was then sprayed onto a substrate using a ford cup No. 4 and left for 10 minutes to allow solvent to 
45 evaporate after which curing was completed by heating for 10 minutes at 80-90 degrees C. 
The resultant finish on the substrate was flame resistant for over 30 minutes. 



Example 2 



A paint composition was made from the following ingredients in the amounts given 
Frits 20% by weight 
Ceramic powder 10% by weight 
Diatomaceous earth 10% by weight 
55 . Sodium silicate solution 49% by weight 
Catalyst 10% by weight 
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Colouring (U.V: Stabiliser) 1% by weight 

A cataivst was a mixture of triacetate, diacetate and methylene glycol. 

tSX ^0 orLated did not burn away under fire test and protected a substrate by intumescence, 
by the progressive melt characteristics of the frits and by the insulative propert.es of the ceram.c powder. 

5 

Example 3 

A paint composition was made from the following ingredients in the amounts given: 
io Frits 20% by weight 

Ceramic powder 7% by weight 

Diatomaceous earth 10% by weight 

Sodium silicate solution 49% by weight 

Catalyst 5% by weight 
75 Colouring/U.V. stabiliser 1% by weight 

ao amount of smoke emission due to the polyvinyl chloride. 



Claims 

25 1 . A paint composition that has a ceramic powder and/or powder fibre or basalt powder and/or fibre or a 

T A^SioTas claimed in claim 1 further comprising a substance to render the paint intumescent. 
3 A composition as claimed in claim 1 or claim 2 further comprising one or more frits. 
I A composition as claimed in claim 1. 2 or 3 wherein the ceramic filler is sihca or of the Al 2 0 3 .&0. 

30 tYPe 5. A composition as claimed in any one of claims 1 to 4. wherein the basalt has the fo.lowing 
compositions: 

% by weight 

Silicon as SiOg 42-48 

Aluminium as Al^ 0 ^ 

40 Iron as Fe 2°3 

Magnesium as Mg 0 8-13 
Calcium as Ca 0 9.5-12 



12-16 
11-14 



45 



Sodium as Na 2 0 1.5-5 
Potassium as K£) 0.25-3 
so Titanium as Ti0 2 1.5-3.0 

6. A composition as claimed in any one of claims 2 to 5 wherein the substance to render the pain, 
intumescent is alumina trihydrate or sodium silicate. ^v„^ 
55 7. A composSn as claimed in any one of claims 3 to 6. wherein the frits compnse a range of s...cas 

that fuse at different temperatures. h*™©* r 

8. A composition as claimed in claim 7, wherein the frits fuse over the range 600-1000 degrees C. 
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9. A composition as claimed in any one of claims 1 to 8. wherein the filler has a particle size of from 6 

t0 ^0. A composition as claimed in any one of claims 1 to 9 further comprising a thickening agent, such as 
opalized diatomite or diatomaceous earth. 

5 
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